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Introduction
As in many other countries, the economic sustainability of Slovenia's social security system is under severe pressure owing to ageing caused by a decreasing fertility rate, increasing life expectancy and an increasing share of recipients of social benefits (EU Commission, 2006) . At the same time, Slovenia is a country with employment rates of the elderly among the very lowest in EU-27. Namely, according to Eurostat (2010) , in 2009 the employment rates of Slovenian men and women aged 55-64 were only 46.4 and 24.8 percent, respectively, which is 8.4 and 13.0 percentage points below the EU-27 averages. An important reason for low employment rates are large outflows of workers to retirement. In a short period between 1990 and 1995, the number of persons that retired with old-age pensions increased by as much as 31.4 percent, and by the end of 2000 and 2009 their number further increased by 8.8 and 25.6 percent, respectively, raising the share of all retirees in population to 26.5 percent (Eurostat, 2010) .
To maintain social sustainability, the costs of transition were obviously shifted in the 1990s to the pension system through mass early retirement. When the increasingly noticeable unfavourable demographic developments were taken into account, it became clear that the pension system, implemented with the 1992 Pension and Disability Insurance Act (PDIA), would not be able to sustain the pressure (cf. Verbi et al., 2006; Verbi , 2007) . This became evident in 1996, when the state pension fund needed additional financing from the central budget for the first time. This was enough to start preparations for the pension reform, which was adopted in the form of the 1999 PDIA and implemented starting from 1 January 2000. The pension reform succeeded in preventing the employment rates of the elderly from further decreases; however, they did not increase either after 2000 (cf. Eurostat, 2010) .
Slovenia is an example of a country that not only offers weak incentives for continued work, similarly to other established market economies (cf. Gruber and Wise, 2004) , but also exhibits particular wage dynamics. It is namely, due to a large output decline related to price liberalization (Gomulka, 1992; Kornai, 1994) and aggregate demand shocks (Berg and Blanchard, 1994; Rosati, 1994) , that the transition countries faced a decline in labour demand and consequently a reduction in real wages relative to pensions. At the same time wage inequality surged in all transition countries (cf. Milanovic, 1999; Mitra and Yemtsov, 2006) , an important part of which was attributed to increasing returns to education (Orazem and Vodopivec, 1995; Newell and Reilly, 1999; Micklewright, 2000; Campos and Jolliffe, 2003) . These shifts in wages, combined with early retirement policies, provided weaker incentives for continued work for the majority of less educated workers, which are today reflected in the lowest employment rates of older workers among the transition countries.
Previous pension reform in Slovenia seems to have failed in one of its crucial objectives, i.e. to increase the labour force participation of the elderly. In this article we therefore analyze old-age retirement decisions of Slovenian men and women. The key questions addressed are: how the design of the pension system affected the aggregate flows from employment to retirement; what was the dynamic of hazard rates and replacement ratios in Slovenia; how variables such as accrual, social security wealth and wages affected labour force participation of the elderly; and what were the crucial determinants of retirement probability in transition. For this purpose, we used individual-level data for a sample of employed Slovenian workers who were eligible to retire with the old-age pension in the 1997-2003 period.
Our work contributes to the extensive literature on retirement behaviour, which effectively started with the seminal article of Stock and Wise (1990) , who suggested modelling the retirement decision as a complex financial decision. Unlike preceding studies (e.g. Fields and Mitchell, 1984; Hausman and Wise, 1985) , which analyzed the effects of social security on retirement decisions, they proposed to relate this decision to the real option value of work, which reflects the combined incentives of social security and labour market performance. Considering such approach as a starting point, Coile and Gruber (2001; 2004) proposed a decomposition of option value to work into two parts: a part that reflects the social security incentives and a part that reflects the stream of future net wages. In our paper, we adopt the latter approach and use the forwardlooking variables as explanatory variables. It is one of the first attempts to measure the pension system incentives and relate them to retirement decisions for a transition country. While several researchers have already noted that social safety nets in Central and Eastern European countries (CEECs) have induced workers to inactivity (e.g. Boeri, 2000; Boeri and Terrell, 2002) , data limitations have prevented analysis of individual retirement decisions 1 .
In the first part of the empirical analysis, we document the incentive measures that reflect both the rules of the pension system and labour market performance. Based on a calculation of accruals, we find that the rules on pension determination provide rather weak incentives to work in Slovenia. For a large share of individuals in our sample additional year of work decreases the expected stream of pensions, i.e. the social security wealth, and for individuals with positive value of accrual, the positive effects are marginal at best. At the same time low values of accrual imply that the pension reform, adopted in 1999, which increased the responsiveness of pensions to lifetime incomes and insurance spans, brought only slight improvements to incentives to work.
However, the decision to retire is, not driven entirely by the pension system incentives. Stock and Wise (1990) show that a rational individual should base her/his decision on the option value to work, which encapsulates the combined effects of incentives inherent in the design of the pension system and labour market performance. We calculated the option values for our sample and found positive values for both men and women. This result suggests that incentives for work stem mainly from discrepancy between the wages and pensions and not from the design of the pension system. The data also reveal that the option value increased with age, implying that younger workers eligible to retire had weaker incentives to work. This finding is strongly related to an observed increase in the wage inequality and skill premia in Slovenia in the late 1980s and early 1990s (Orazem and Vodopivec, 1995; . Namely, the option values of less educated workers, who tend to start working at an early age and who are thus eligible to retire at a lower age, are low because they faced a decrease in real wages and at the same time retained a right to relatively high pensions due to a history of high wages.
In the second part of the analysis, we model the retirement decisions of Slovenian workers who were eligible to retire. We find that the option value to work, a key explanatory variable in the model, has a negative and statistically significant effect on the retirement in sampling of both men and women. This implies that workers with higher option value are more likely to continue working. However, Coile and Gruber (2001) argue that the variation of wages accounts for a large part of variation in the option value across individuals and if wage differences partly capture heterogeneity in tastes for work, then building wage variation into the retirement incentive measure can lead to biased estimates of responsiveness of retirement to option value. For this reason, we also estimate the effect of option value on retirement when entered simultaneously with the net wage and find no effect of option value on retirement decisions in our sample. An absence of explanatory power of option value alone confirms that pension system alone provides weak or no incentives to work.
Our empirical model also features additional variables that were used in previous empirical analysis, e.g. in Atkinson and Creedy (1996) , Blöndal and Scarpetta (1997) , Lindeboom (1998) , Miniaci (1998) , Antolin and Scarpetta (1998) , Coile and Gruber (2001) , Gruber and Wise (2004) , and Berkel and Borsch-Supan (2004) . We found that skilled men and highly skilled women were less likely to retire, which suggests that better educated workers tend to perform jobs with lower disutility of work. We furthermore established that personal wealth, proxied by dummies for land and apartment ownership increased the likelihood of retirement. On the other hand, capital incomes (rents and dividends) were found as statistically significant drivers of deferred retirement for women, while for men the coefficients were significant only in case of dividends.
The outline of the article is as follows. In Section 2 we give an overview of eligibility and pension determination rules in Slovenia. In Section 3 we describe the data and discuss the limitations we faced in calculating the forward-looking variables. In Section 4 we describe the methodology, estimation method and the results. Section 5 summarizes the key findings and conclusions.
Eligibility and Pension Determination Rules in Slovenia
In this section, we provide a brief overview of the retirement eligibility rules and determination of pensions in the Slovenian pension system.
Retirement Eligibility Rules
The eligibility rules for retirement in Slovenia were changing throughout the transition period with two reforms taking place in 1992 and 1999. In spite of parametric changes, the system preserved its key structural feature -multiple pathways to retirement. An individual could retire to receive an old-age pension if she or he fulfilled one of the three sets of normal statutory conditions. Until 2000 the following sets of conditions, adopted in 1992, applied. First, men (women) could retire at 58 (53) years of age and 40 (35) years of insurance period. These conditions targeted the largest group of workers with either primary or secondary education who started to work between 15 and 19 years of age. The second set of conditions allowed men and women to retire at 63 (58) years of age and 20 years of insurance period, while the third set of conditions allowed men and women to retire at 65 (63) years of age and 15 years of paid insurance period. The latter sets of conditions targeted highly skilled workers, who spent at least some time gaining tertiary education, and low skilled workers with lengthier unemployment spells. 2 The 1999 pension reform brought many changes that led to an increase in the effective retirement age. The abolition of numerous special provisions allowing early retirement was among the key changes. While the standard eligibility conditions for oldage retirement of men remained unchanged, the new reform imposed stricter conditions for women. The first set of conditions allowed women to retire at 58 years of age and with 38 years of insurance period. The second set of conditions set the minimum age to 61 years and the minimum insurance period to 20 years, whereas the last set of conditions allowed women to retire at 63 years of age and 15 years of paid insurance period. These eligibility rules, however, are introduced gradually and will be fully effective yet in 2014. During the transition period the statutory retirement age increases stepwise. The statutory age increases by 4 months for each elapsed year from 1999 onwards, whereas the minimum insurance period increases by 3 months for each elapsed year from 2001 onwards. 3 Figures 1 and 2 illustrate the subsequent effects of the 1999 pension reform for men and women. The cumulative shares of retired individuals relative to the total number of individuals in a given age cohort declined between 1997 and 2004. In the period between 1997 and 2000 the decline was mainly caused by reduction of early retirement policies (reflected in lower retirement shares of individuals below the statutory age for old-age pensions), whereas in the later period the decline was caused by increases in the statutory retirement age. Source: SORS, TORS, PDIF and own calculations.
Determination of Pensions
The pensions that old-age retirees receive from the Pension and Disability Insurance Fund (PDIF) are determined in two steps. In the first step the maximum pension assessment base ( max pb ), i.e. the average indexed monthly earnings for 120 + n consecutive months with the highest earnings, was calculated:
where gross k w denotes the gross wage, τ is the average income tax rate 4 , and k ι is the national wage index. While expression (1) applied both before and after 1999, the last pension reform extended the number of periods over which max pb was calculated. Until 2000 the number of years was limited to 10 and increased by 1 year until 2008, thereby decreasing the max pb of the majority of individuals retiring after 2000.
In the second step we related the pension, pens , to the maximum pension assessment base, max pb :
where s is the accrual rate, i.e. the percentage share of max pb reflecting the length of the paid insurance period, x denoting the rewards and penalties related to longer or shorter insurance periods relative to the statutory limits, and v representing an adjustment factor used to equalize the pensions of individuals who retired in different time periods. 5 The 1999 reform introduced additional changes to the determination of pensions. First of all, until 2000 the accrual rate s was determined in the following way: for males with 15 years of paid insurance s was 35 percent and increased by 2 percentage points for each additional year of paid insurance. The percentage share for females was calculated differently: for 15 years of paid insurance s was 40 percent and increased by 3 percentage points up to 20 years of paid insurance and by 2 percentage points for each additional year of paid insurance. From 2000 onwards s increased with paid insurance at a slower rate for both genders: 1.5 percentage points of the pension base for each additional year over 15 years of insurance instead of 2 percentage points. These reductions were introduced gradually. Every year before the year 2000 increased the pension according to old rules and every year after 2000 has contributed according to the new rules.
Secondly, until 2000 the continuation of work beyond 40 (35) years for men (women) of total insurance was not rewarded. In fact, the percentage share of max pb that an individual could receive was capped at 85 percent. The reform eliminated this cap, so that additional year of work now increases the pension by 1.5 percentage points each year.
In addition, a system of rewards and penalties (also referred to as the bonus-malus system), captured in x , was set up for retirement before and after the full retirement age and the insurance period. Although prior to 1999 reform modest penalties were in place, these were not always used and were only applied temporarily (until the full eligibility criteria were met), reducing the pension by 1 percent for each missing year of insurance period. The 1999 reform further increased the pension (relative to max pb ) if a man (woman) continued to work beyond 40 (38) years of the insurance period and/or if a man (woman) remained employed beyond 63 (61) years of age. In both cases an increase in pension is capped; extended insurance period can increase pension by at the most 3.6 percent of max pb , whereas work beyond statutory age can increase pension by as much as 7.2 percent of the pension as calculated by the PDIF. Besides rewards, a system of penalties was also introduced. For all men (women) who retire before the age of 63 (61) without 40 (38) years of insurance coverage, the pension is reduced. The reduction is age dependent, capped to a maximum 12 percent of calculated pensions for men and 9 percent of calculated pensions for women.
Before 2005, the calculated pensions were adjusted proportionally by a weighted average of CPI and an average wage, whereas from 2005 onward the adjustment is proportional only to increases in the average wage after retirement.
The Data
In this section, we first briefly describe the data sources and then focus on descriptive statistics of basic and forward-looking variables. We also discuss the limitations we faced in the calculation of the latter.
Data Sources and the Sample
For the purpose of econometric modelling of retirement decisions of Slovenian men and women, we constructed a panel data set by merging data from three sources. First, the PDIF provided us with information on the actual monthly and annual pensions and other benefits, the retirement date and the type of pension (old age, family and disability) for each individual that retired in the 1996-2005 period. They also provided information on special conditions under which individuals retired 6 , percentage share of pension in max pb paid and total insurance period, and percentages of rewards and penalties.
The Tax Office of the Republic of Slovenia (TORS) provided information on personal incomes retrieved from personal income tax returns. For each individual with personal income exceeding the minimum taxable lower limit this dataset contained, inter alia, information on labour income (gross wage, annual bonus, other job related benefits), capital income (dividends, rents), and income from land ownership. In the empirical modelling of retirement decisions, we used data on all these types of labour and capital income for the period 1994-2004.
The last source of data was the Statistical Office of the Republic of Slovenia (SORS). From the Statistical Registry of Labour Force, maintained by SORS, we drew information on personal characteristics of employees, such as birth year, gender, educational attainment and employment status for the 1994-2004 period. SORS also irregularly performs surveys of real estate ownership. In the empirical analysis, we used the data from the 2002 wave. Finally, SORS also calculates the mortality tables for the Slovenian men and women. In our calculations, we use the average survival rates for each age based on the actual data for the 2000-2002 period.
After merging the data sets and adjusting our dataset for missing information on employment and earnings histories, missing information on personal characteristics and labour income of unemployed and self-employed persons, and age restrictions consistent with statutory eligibility conditions, our initial sample ("full sample") consisted of data for 34,065 individuals (116,800 person-years), of whom 12,357 were men (45,554 person-years) and 21,708 were women (71,246 person-years).
In order to avoid biases in estimates, we then reduced the full sample to obtain the sample of individuals used in the empirical analysis ("restricted sample", or just "sample"). First, we consider only individuals that retired to receive an old-age pension. The individuals who retired with disability pension were omitted from the analysis, since we do not have any information on the health status of persons. Similarly, we excluded individuals that received family pensions due to omitted information on the composition of households. In addition, we excluded from the analysis all the individuals that retired under special conditions. These individuals could retire at a lower age and with lower total insurance period than required under the normal set of rules.
Finally, we eliminated the observations for which we detected extraordinary dynamics in replacement ratios in time. Thus, the (restricted) sample consisted of data for 17,059 individuals (22,084 person-years), of whom 6,702 were men (8,869 person-years) and 10,357 were women (13,215 person-years). In order to ensure consistency of analysis, while retaining as much information from the data as possible, we ultimately limited the estimation period to 1997-2003.
Basic Descriptive Statistics
Here we give a brief overview of summary statistics used in the empirical modelling of retirement decisions of Slovenian men and women. Table 1 shows the hazard rates of retirement in our sample in relation to age. In line with evidence for the U.S. (Rust and Phelan, 1997; Coile and Gruber, 2001; 2004) and Germany (Berkel and Borsch-Supan, 2004) , we observe the spikes at statutory age limits for normal old-age retirement. However, in contrast to the U.S. data where the hazard rates of retirement tend to increase with age (cf. Blau, 1994; Coile and Gruber, 2000) , we find the opposite pattern in Slovenia. In fact, the probability of retirement of eligible men and women aged 58 and 53, respectively, is around 91 percent, as opposed to around 80 percent for men and women aged 61 and 56, respectively. Thus, these patterns of retirement already indicate rather weak incentives to work in Slovenia. In Table 2 , we provide descriptive statistics for the set of variables used as explanatory variables in modelling retirement decisions. In the top panel of Table 2 , we show the averages of age of persons, total insurance period and the number of years spent in formal education. The average age of men and women in our sample is 61.8 and 56.3 years, respectively. Due to ongoing changes in the pension system, the average age is increasing in time, although this pattern is less pronounced in our sample as the key change affected the statutory rules regarding early retirement. The average total insurance period is 39.6 years for men and 34.9 years for women. The average total insurance period increased during 1997-2003 for women by 1 year, while it remained unchanged for men, which is consistent with changes in normal statutory conditions. The average time spent in formal education (years of schooling) was 13.1 and 11.9 years for men and women, respectively, with modest changes occurring with time. Note: Standard deviations are given in parentheses.
Source: SORS, TORS, PDIF and own calculations.
The middle panel of Table 2 compares the average annual net wage to the average annual net pension that an individual would have received had she or he decided to retire in a given year 7 . These variables are expressed in constant prices using the CPI with the base year 2003. The average annual net wage (inclusive of benefits) was 15,516 euros for men and 11,242 euros for women, whereas the average pension (inclusive of transfers), was 10,326 for men and 7,781 for women. Both, the average real net wage and the average calculated pension increased during 1997-2003 for men and women. The average replacement ratio, defined as a ratio between the pension that an individual would have received if she or he retired in a given period and net wage, is 0.789 for men and 0.766 for women. These ratios are relatively high, suggesting that for the majority of workers incentives to work, stemming from the expected future wages, may not be large. In fact, the average replacement ratios declined with age for both men and women (see Table 3 ), which is consistent with higher hazard rates for younger workers (Table 1) . The lower panel of Table 2 provides the average shares of individuals with land and apartment ownership and average shares and capital incomes from stock and apartment ownership. For measures of wealth, we use indicator variables for land and housing ownership. The shares of men and women with land ownership were 64.2 and 52.8 percent 8 , whereas 84.4 and 92.2 percent of men and women claimed ownership of at least one apartment in a 2002 real-estate ownership survey 9 . The shares of men and women who reported to have received rental income were 4.2 and 3.4 percent, respectively, with corresponding average rental income (at constant 2003 prices) around 4,281 and 3,220 euros. In time, the average share of individuals receiving rents increased, while the average amount of rent exhibited no trend variation 10 . The giveaway privatization of state-owned firms and employee buy-outs at discount prices in the mid 1990s also resulted in a relatively high share of individuals receiving dividend income; on average, these shares were 38.3 and 35.4 percent, with an average income of around 1,186 and 526 euros for men and women, respectively. In time, the shares and dividend incomes were declining, pointing to consolidation of ownership that took place in Slovenia. 11
Descriptive Statistics of Forward-looking Variables
Here we document the distributional moments of the forward-looking variables, used as explanatory variables in modelling retirement decisions. We first consider the distributional features of social security wealth (SSW). We calculated SSW as a discounted sum of pensions (inclusive of other transfers paid by the government to retired persons) that an individual retiring at the beginning of period t would receive in subsequent periods. This sum was discounted using a discount factor β and weighted by the estimated probabilities of survival 
We assumed a constant 3 percent real annual discount rate, and age-and genderspecific survival probabilities for the period 2000-2002. The real pensions and other benefits were assumed to grow at actual growth rates until 2005, and at 1 percent per annum afterwards. The pensions were also adjusted by valorisation coefficients used to reduce the pensions of newly retired persons. 8 The personal tax filings contained information on imputed land income. Since these values do not correspond to market prices or rents, we only used indicator variable for land ownership. 9 Due to give-away privatization of apartments in the early 1990s, the share of privately owned apartments in Slovenia is among the highest in the world. 10 Due to high tax rates on personal income tax, these figures are likely to be biased downward. 11 Gregori et al. (2010) reported that the value of Herfindahl index for ownership concentration (HH5) between 1999 and 2004 increased from 0.199 to 0.344.
In Table 4 , we show the distributional moments of SSW by age and gender for our (restricted) sample of persons. The age profile of SSW reflects an interplay of three factors: (i) deferred retirement decreased SSW due to shorter remaining life span of workers; (ii) postponed retirement increased the pension due to higher accrual rate and bonuses; and (iii) composition of workers changed in favour of individuals with higher wages and higher pensions. We find, although in this restricted sample not in a very clear manner, that at lower and medium age the last two effects dominated the first effect, while the opposite was true for older persons. Such pattern was not only observed in Slovenia, but also in other countries (e.g. Coile and Gruber, 2001 , for the U.S.). Note also that the pattern of SSW was not globally concave due to composition effect at the age limits for eligibility of the second set of statutory rules for retirement. One of the measures often used to present the incentives in the pension system is accrual 12 . This measure was calculated as the change in SSW between the two subsequent periods. Hence, positive values of accrual imply that the pension system rewards postponed retirement and vice versa. Table 5 shows the quantiles of distributions for accrual. The median values of accrual for men were negative after age 61, while the values of accrual of the 90th percentile were positive, but relatively low. This is an indication of weak incentives for work in the Slovenia's pension system. For 12 While peak value, defined as the difference between the maximum expected SSW (over different periods of retirement) and the expected SSW of immediate retirement, was shown to be more appropriate measure of social security incentives (cf. Coile and Gruber, 2001) , the distinction between the two is not important in our sample of individuals due to high correlation between the two measures. This was expected given the definition of these two variables and features of pension determination in Slovenia. women, both the median values of accrual and the values of the 90th percentile are indeed mostly positive, but still relatively low. In Table 6 , we finally report the option value to work (OV). This summary measure reflects the combined effects of incentives in the pension system and labour market performance. Option value, t OV , was defined as the difference between the maximum expected present value of wages and pensions, and the social security wealth if an individual decides to retire immediately:
where the expected present value of wages and pensions, 
As can be seen from Table 6 , the option values were positive for both men and women of all ages and continued work increased the expected present value of future labour and pension income. However, for the majority of individuals in each period, the values were relatively low; less than annual labour income. Moreover, given low or even negative values of accruals (see Table 5 ), this finding suggests that incentives for continued work were provided only from the expected difference between future wages and pensions. 
where R it denotes a binary variable that assumes value 1 if individual i decides to retire in period t and 0 if she decides to continue to work and postpone the retirement to the future. Explanatory variables include it OV as the real option value of continuation of work, it NW as the net wage inclusive of other employment-related income, and e D as dummies for different levels of education. 13 Variables k x denote measures of personal wealth and income derived from assets. As described above, we namely use dummy variables for land and housing ownership, in addition to continuous variables that measure income from stock ownership (dividends) and income from renting apartments.
In addition to these variables, we also include NACE 1-digit sector dummies, j D , and
year dummies, s D . Finally, although the variables that measure health status of individuals may influence retirement decision, such data are not readily available and are thus not a part of our econometric model. In Table 7 , we report the correlation coefficients between the crucial variables for the econometric analysis of retirement decisions for both the full and the restricted sample. Similarly to previous empirical work, we analyze retirement decisions of men and women separately; e.g., Berkel and Borsch-Supan (2004) found weaker responsiveness to option value of work for women. This pattern is also evident from our (restricted) sample, as the correlation coefficient between option value (OV) and the retirement dummy (R) is higher for men (-0.13) than for women (-0.08). This would suggest that men are more responsive to pension system incentives also in Slovenia. As expected, this correlation coefficient is much higher (and statistically significant) in the restricted sample. On the other hand, the relationship between the option value and net wage is similar for both men and women in both the full and the restricted sample. Note: Asterisk (*) denotes significance at the 5 percent level. Source: SORS, TORS, PDIF and own calculations.
We report the results of econometric analysis of retirement decisions of Slovenian men and women in Table 8 . The estimates of coefficients of our retirement probability model, given by expression (6), are obtained by utilising a probit model. In order to gauge the relative importance of incentives inherent in the pension system and labour market performance, we included variables sequentially while controlling for a set of variables that may also affect retirement decision, such as educational attainment, measures of wealth, capital income, and year and industry dummies. Note: Standard deviations are given in parentheses. Asterisks *, ** and *** denote significance at the 10 percent, 5 percent and 1 percent level, respectively.
In columns (1) and (3), we focus on the responsiveness of retirement to option value to work. Given negative correlation coefficients between the retirement dummy and OV for both men and women (see Table 7 ), it is not surprising to find that higher OV decreases the probability of retirement. Somewhat surprisingly, we found greater response of retirement to OV for women than for men. Namely, the marginal effect of an increase in OV by 10,000 euros decreased, ceteris paribus, the probability of retirement for men and women with average characteristics by 0.418 and 0.451 percentage points, respectively 14 . This would suggest that Slovenian men and women respond to financial incentives only very slightly 15 , and the responsiveness, even though of the same direction (sign), is certainly much lower than that found for U.S., Germany and many other countries (cf. Gruber and Wise, 2004) . This may be a result of the design of the Slovenian pension system, where for most individuals the increments (improvements) in OV are only marginal. If the responsiveness of individuals to OV is non-linear in size, the overall large presence of mainly low incremental OV of individuals will result in disproportionally lower sensitivity to OV.
As Coile and Gruber (2001) argued, the variation of wages accounts for a large part of variation in the option value across individuals, and if wage differences capture heterogeneity in tastes for work, then building wage variation into the retirement incentive measure can lead to biased estimates of responsiveness of retirement to option value. For this reason, we also estimated the effect of option value on retirement when entered simultaneously with net wage.
From the estimates in columns (2) and (4), we find that higher net wages indeed induce both men and women to continue working. However, the implied marginal effects, evaluated at the average characteristics of persons, suggest that an increase in the net annual wage by 10,000 euros reduces, ceteris paribus, the likelihood of retirement by no more than 2.86 and 2.29 percentage points for men and women, respectively. Furthermore, looking at this set of results, we find that OV, purged of effects of net wage, plays a much lesser role than suggested by columns (1) and (3). In fact, the regression coefficient on option value was not statistically significant for either men or women in our restricted sample. We thus find no effect of option value on retirement decisions. An absence of explanatory power of option value alone again suggests that pension system alone provides weak or no incentives to work.
Next, we turn to the effects of other explanatory variables included in the empirical estimation of retirement decisions (Table 8) ; we focus on columns (2) and (4) here, although conclusions based on results in columns (1) and (3) are the same. Note first that the likelihood of retirement is lower for individuals with higher educational attainment. This is suggested by negative and highly significant regression coefficients for dummy variables for men with high school and college degree (or higher), and for women with completed college degree (or higher). The marginal effects of college degree were large; the likelihood of retirement of men and women with college degree was lower, ceteris paribus, by 31.8 and 11.1 percentage points than for men and women with primary school, respectively 16 . These results can be explained by differences in the relative value of leisure between different workers, as the disutility of work may be greater for workers with lower educational attainment (men and women with primary school or less and women with high school or less in our sample) who are more likely to hold more physically and less mentally challenging jobs.
On the other hand, the stark significance of most dummy variables for education in our sample could reflect the bias in calculation of OV, where due to a short pay history the OV was underestimated for highly educated workers and overestimated for low skilled workers. Another possible explanation for lower likelihood of retirement of individuals with higher education is the possible correlation between individual health and education, or that one's health is one of the key determinants of retirement behaviour, where individuals of poor health retire earlier (cf. Piekkola, 2004) . The differences in size of the regression coefficient between males and females, though less emphasized in less restricted samples, may also be a consequence of higher compression of wages for females, which may lead to smaller differences between estimated and actual OV for females with higher educational attainment.
Looking at the personal wealth variables, i.e. dummy variables for land ownership and apartment ownership, we see that all the coefficients were positive and significant, with the exception of the insignificant regression coefficient for land ownership for women (see Table 8 ). Thus, individuals with land and apartment ownership retired sooner, compared to individuals without this form of tangible wealth. The likelihood of retirement of men and women who owned an apartment was higher, ceteris paribus, by 3.02 and 4.21 percentage points than for men and women without apartment ownership, respectively. The likelihood of retirement of men with land ownership was higher, ceteris paribus, by 2.30 percentage points than for men without land ownership. This may also reflect farmers, who tend to retire early in Slovenia and run a farm.
Finally, by observing the effects of capital income variables, i.e. dividend income and rents on retirement decisions of Slovenian men and women, one can establish that the coefficients for women were negative and significant, while the coefficients for men were statistically significant only in case of dividends (see Table 8 ). Dividends were significant drivers of deferred retirement for both men and women. An increase in dividends by 10,000 euros decreased, ceteris paribus, the probability of retirement for men and women with average characteristics by 2.30 and 7.40 percentage points, respectively. It has to be pointed out that dividends played a different role in Slovenia than in established market economies due to give-away privatization of state-owned firms and employee buy-outs at discounted prices in the mid 1990s. Both phenomena resulted in dividends being paid out instead of and as part of wages, and thus in significant correlation with wages. Additionally, high dividends in Slovenia were for the most part the result of economic performance in the last decade (before the 2007 financial crisis), while the pension base was calculated based on longer period.
Rents, on the other hand, were a significant determinant of retirement only for women; the marginal effect of an increase in rents by 10,000 euros decreased, ceteris paribus, the probability of retirement for women with average characteristics by 6.05 percentage points. In Slovenia, this negative effect may be attributed to tax optimisation. Namely, if a couple lets a house or an apartment, it is cost effective that the lower-earning spouse declares the rent income, which was in most cases the female. 17
Concluding Remarks
Pension systems are changing due to increased financial burden brought about mainly by aging populations. When faced with the task of reforming the pension system, countries typically respond by increasing the statutory limits to retire, abolishing early retirement incentives and introducing marginal incentives to postpone retirement. The key question to address is, however, which of these measures will be the most effective in increasing the labour force participation of the elderly, or alternatively, which factors are crucial in determining the pension behaviour of individuals.
Although several studies tried to tackle this issue, this is one of the first attempts to relate the pension system incentives to retirement decisions in a transition country. This is especially important due to differences in labour market conditions between transition countries and established market economies. This article tries to fill this gap by relating the retirement decisions of Slovenian men and women to traditional forward-looking variables such as social security wealth and option value to work, current variables such as net wage, and variables that proxy personal wealth and capital income.
Our analysis showed that both hazard rates of retirement and replacement ratios were relatively high in Slovenia and tended to decrease with age, which indicates rather weak incentives to work for the majority of workers. The values of accrual were either negative or positive, but relatively low, this being another indication of weak incentives for work in the Slovenia's pension system. The option values were indeed positive, but for the majority of individuals relatively low; less than annual labour income. Given the values of accrual, this finding suggests that incentives for continued work were provided from the expected difference between future wages and pensions.
The results of the microeconometric estimation of retirement decisions show that, although statistically significant, incentives inherent in the Slovenian pension system had a relatively weak effect on the probability of retirement. On the other hand, changes in net wage had an order of magnitude higher effect on the probability of retirement. This could be a consequence of two factors. Firstly, due to high compression of pensions most of the volatility in option value was due to wages. Secondly, delaying retirement for one year decreased the social security wealth for the majority of individuals. Thus, the key factor that drove some workers to postpone retirement could indeed only be the difference between future wages and pensions. Moreover, as suggested by Coile and Gruber (2001) , if wage differences at least partly reflect differences between workers in attitudes towards work (i.e. the disutility to work), the financial incentives altogether may play negligible role in explaining retirement decisions.
Among the set of other variables, educational attainment had the strongest negative effect on the probability of retirement; individuals with higher education were less likely to retire, which suggests that they tend to perform jobs with lower disutility of work. An analogous result was obtained for capital incomes, i.e. rents and dividends; they were statistically significant drivers of deferred retirement for women, while for men the coefficients were statistically significant only in case of dividends. On the other hand, apartment ownership positively affected the probability of retirement for men and women. Land ownership had a similar effect, although the impact on the probability of retirement was significant for men only.
Overall, it is not surprising that among the possible policy measures the parametric changes of the Slovenian pension system, targeted at increasing the financial incentives for retirement, are not successful in the crucial objective of increasing the labour force participation of the elderly. At the end, as suggested by Verbi et al. (2006) , the only effective policy aimed at increasing the effective retirement age may very well be increasing the statutory retirement age.
